We show that the recently measured kinetic energy of atoms in solid helium is substantially larger than expected for even a moderately anharmonic solid. The large kinetic energy is rather an explicit measure of the highly anharmonic nature of solid helium. An explanation is proposed here in terms of the anharmonic one-phonon response functions which have large, high-frequency tails that contribute significantly to the kinetic energy. 
At low temperature a moderately anharmonic solid can be described reasonably well by a Debye model. s In this model the KE per atom at T=O K is - "(}z, where Hn is the Debye temperature. We take T=0 K since in solid helium T((OD and thermal energies should be less than 5% -10'/0 of the zero-point energy at T = 1 K. In Fig. 1 Here coq~i s the basis one-phonon frequency for wave vector q and branch X while b, and I are the phonon frequency shift and inverse lifetime due to further anharmonic terms, respectively. The A (qA. , c0) is observed, for example, in the one-phonon dynamic form factor7 s'2 S, (g, )=(2 )-'ir(g, q) )l'A(q), )b, (g -q), (2) where F(g, qA. ) is the structure factor. If we make the usual expansion of the atomic displacernents u (t) in terms of normal coordinates (here interacting), we have'2
We may differentiate (3) with respect to t and t' to obtain the velocity correlation function. Taking the limit t = t' after differentiation we obtain (u2) and a co'A (q X, r0) .
In (4) the KE is expressed as the second moment of A (qA. , co) for each phonon qA. .
To display the basic character of (4) Fig. 3 we used a T-matrix treatment' of the short-range correlations (SRC's) between atoms to calculate cuq", b", and I in (1). To test the sensitivity of the results to the treatment of SRC's we have also used the original Nosanow Jastrow20 method.
The important contribution to the KE from the high-frequency tails of 3 (q), r0) is displayed in Table   I . If an infinite lifetime model is adequate, then
ought to agree with experiment, since the co~z are approximately equal to the observed values in Fig. 2 
